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pkobm to be solved, to „upp™= P-^SSTtlSI^ T. 

2525 ,Z^T£"^^l« — 

for BGA. 

SOLUTXOK: An on-chip <-^^^ 1Q ^^^£^^ 
arranging face of a ■^^f^^ 0 ^ of a power supply signal 
supply connection is made via th « P£^J * M 13 between 

Plectrode from among many on-chip electroo.es 11 
ne Sip and the conductor film - the -"^^S?^ ^ the 
a wire 14 between the chip and a power supply Pl«^£> 2 £ a d 

signal electrode - a wire ±j mnnected through wire bonding 

chip 10. 
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^vrtmmmtitimmmzimizi 

i&mm^i. mm t znizmti * * n 
nmtmmmmizz. vmBmizxw&iix^ 
hzt &mt? &%m#r< >y r-v. 

ximm i wmmri'-y t mmm m2<ommr 

mm i ston*wivivT--i?. 

KfcftS Trafef- y r±WK)^H(W*|cf - >y 7±%m 

v 7±mmt msmiflcf - >y r««.««23fifcs 
*»2<>ssa^fci^ik«wi:r*ii«j|i* 

£ft 1 «tSrri"->4 fcttfflBflg 2<7)mmrv-ye> 

rmmm&^zmvmmtmxwie) 
mftfw-yiz®®zhhzb*mt?mm3m 

urns] mrn2(ommmt<msMi<m 
mmm£<oi>±x't>&zkt:mbt&mm3m 

imm6] imi-vT±mms.wzwm£® 

^rizMJBt h f - «y 7±lfi#«i*ihJHBB 1 <7>$gi# 



-iii:mixmmi<7)W®Ti'-ytz®mtL. % 
2<Dmmmmm 1 ammi:mm2*m 

mrxs-yzm&tix^h z. t &mt?imm6 

im%8) mmfrmxyT<y?y4 J rch 

izb tmb-t&ftm i m>?>m&>^v *r-v. 
v. 

MlO] m?M2<r)WM7l/-yiiZ<r)--ffifi 

m^w^v7<mwy^£< b tvbiizm^im 
mb$ti. mmmtttfim&mmztix^zz 
btmb?&mm2m<vmtiv^'!r-i;. 
imm 1 1 1 mm 1 vmris- >mm*#* 
W2.*m»i- v y tunas 2 mm?v-y<?mmb 
<vmzmtix^zzb*mbthmm9WM<7)¥ 

am 1 2 ] msm.<r&% < t t-ijnzm&i 
^x*<r>m£mntimmiw--y?+zz 
bizx vmmtfrw-yzm-timiimb. 
mmfc>*9-y<?)-&iz'oux . •f-vrmffieoftft 
<n>wzwmmmh^2x^b , 

5dffiSr±i6i % iz Lxms&mw - y<r>^m, 1 vmm 

7V-y£W£tim3XUb. 

mmm t ztuzmtima' «y nm&b mm 
mmm^xmwmizxmti^Axnb it 

{rnmi3\ miymtitf-vrnwmmizm 
u*v7±m&mmmz^to*y7±mmm 

7±mm** 1 mw&mmxmtt bmz. 
u+v7±MMMtiKt&mM' '/rmmw&izm 
3*i*faiS3*A'*- ynwm^m 2 v&mmm 
^xm? zzbmmbtmmi 2iim<vm& 

immmmmi 

[0001] 

mimteizm$h&m#>^ir-i;izmi. mz 

z b fc x *) . K^-vmbw&mfax-ms 
ims?yy y ■ w>z*fm?*iwg&/i<97 

[0002] 
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0. CPU (+*$j3g«i8ISB) «>!H:vHfcfcafc£ 

"cas i c (tmfmwi i c > vrnmr* 
jwzt'vvfcmftix^i. tt:. r'Uzm 

[0 0 03 J Z<7)£o*Z. ^mm-yr-itbWUm 
«H*fcLT*Jl*lttftJ:3*flHfc>«trc > BGA 

(#-*' • /'J •/ K ■ 7M ) r*?1r<-iHHB& ! J<4 

zfa&mfruy-vkixmi&tixKi. bga 
xv*-*jkR* 'w-i;<mm®mbixm 

tOO 04] 02 OK, mm&BGAJUlr-VlzM 

\>^h&wmiR<oi-v7mm&*t. zzx. m 

iix??yY • rv-y\ o 3±tmm*mi 02 

fc3WB*3*L. ¥&tt*>y7"2 0 0«Ag^-Xb^<7) 
*WHHHHfcJflVvC£<&/?y F • TV-y 1 0 3fc 

ttt § *u . i 77-200 vwMfflmzm 

9teiUi1"97JM2 0 1 1 0 OifcTO 

JWE3ilXV>4#»«>li§*10 2i:tt. tfyriy? 

74^20 2im^x®*iznmMzm$iix^$>. 

¥$#^7*2 0 0±Of 7 7*±^ffi2 0 1 m.ffM± 

^•ifc-ohx. *®mi o o±fcWfcLT«ws*i* 

WmiO20mt>mLlZk*ii>* 7*20 
0 1 fi^iH l o 2 fc < fcfc itt 

[00 0 5]±I!*>4HH«10 2tt. ?*>ifift£&l 
0 0 fcJRSSftfc t*7*-/P 1 0 1 fc««8*lT*J *) s 
Ctf)h*7*-;H 0 1 *atT^+*tSigl 0 0OM 

til, ±ffit'7*-/H 0 1 Ji. 4«lfil 0 0 LT 
fin* h^MffiSK. t&bfc 1 ft^lfiltSfi^liM 

tmmMtmmmMi^mm^i^z 

KM%%mmiW-ytfj\yy$-jWfmtiL'vii\ 
tr>xmms*)* zmmw&w-yvym&sy 

mtimwm&i o o t ixmw&m^m 
t'7*-;n o umwztmzti£mt><n 
ftM^w-y\>m^xm%®&<nmww-y<7m 



imtfffltixok-t&m] tzzx. 
%iz k%<mm^®mizmzith wnx-b 

izmmzt. m:. mmmzttwtuyy? 
9 ym. h 5 y i?x tnxt * *y?v>m$ts&®ifc 
^nzx^xy^x^m^imt^^tw - 

WklX, 021tCS4-fy^^>XO#ffitSCM 

i 0 <nwmofrt>tmi^<v%{ts $>&\mz?m<v%{t 

tZ-%.mmWt&t:it>. PMOStNMOS(0p# 
#£fc»SIU (GND) lafc^&S 

Xtau e .4m*lin«s%£-*-*. -KWfli. H2 

2^A*mff (v in ) , wtm < i ee > . aj^sff 

(v 0ttt ) <0Si^ai<0/7 7t:i^tfe. 

[ooo7] zm i %mm. i t 

i^^Jt^i^yfiyyvA^^ *?m®s±<?M 

VxAy???yxm) izmzk. nfevurjy* 
•wyxkmitLXti*). m*e>%tiL<7>mw$&> 

k^. iai//5yK • A'n?yx (V) HRCTIB 
V=L ■ d i/dt 

[0008] ±s«t 9 , Wfc/yjyY • a't^x 

(V) li, M-y^y^^Sg (d i/dt) *«iS}<^S 
Ui\ ttujyytfyx (L) ^S<=3r5«i:m 
ts. #fc^4>fy^^^yxA.c7)^^)7c#v^Ji 
XyTVyfVl^Xh*), -e^(iffl^lnH/mm 

m.xhh. ztnt. muzi>£&#^ fi# n^t'7* 
-)v<r>4 yy??yxm3mi>m'mx'$>&. i 
Kffix. mfo>^;*- t Jm<vfflL4yy?fyx 
^ffi^^-frswi. xyTjyfyj^smmtizb 
iftmb^thiihtf, mmxo\iz^m^yri:m 
nutmmmm^Lx^hmiyxM. m&ttt 

y?>mmm± ix t> , ^4>f y ? y xm^^ffi 

[0009] 

[IHSS-fil^-rSfea6<0#S3 *«Wfl5iNWIctv4rw 
S^tt, m<OX 5 fc^Hftf- «y r±0t^T<^)^ >y 7*± 

mii^-St^tfO^^-y/vg^i-^coTIi^ 
<. -g|5^f-y7"±mflife:g|LT^tl»««y^-y 
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hi. 

(00 103 8£4 y^? * yx<z>ffi$2&ll#fi{> 
g*Sft2<ot®7V-yfcovvt^$£i|i$ftf y 

arc**, zmsommmizxmmi. 
loon] ^s^fts®***/*? y-vmm 

lgT£<7>$tiy^-y0-&fcoivt^77f^$tf) 
ftA®£&(z£Rff£»l£U &fcft3XgT¥##tf- 

mt&m i , >y 7±»MKiie¥ 

SWMHB8fct«^tSIS2<0«M#Sfc *fflv> 
[00123 

immtmrn ^mmm^-vir—Azxti 
tr 4 7 rot 7 7±ti§<o&#it* ut t> „ - 

7<wmowzx*ffim±.mtiw-> tmz 

izmtimLjyytfyzmmzitizbtfX'* ' 

[0013] *mizi5\*x. mgommtm 

*mx$*z% i mMris-ytw 2^m®7-v- 
y , a xm i *>mwi i&t ft 2 avmw&b 



tliffi<X t iVH ^Tttftfl^^^j: iTtt ( i ) ft 

1 ataMa^s-aitf-eft 2 <rymmtf?5> y 
m&x$>&^ tt:\t*<m. (n)mi <nmm% 
2 wmmff?7 y Ywxhz 
tinttm. (in )%\mmm%2<n 

m%->X^l®£. X$)&. miz. CMOSHU&tCti^ 

xw$m<?)-iitf77zttti-?4 i-xomm. 

yzzmzz&zbtfx'zz. 

[0014] *mxu. max 0 7 7±mm 

m&in*). htuiim2<7mir^-yff)u^r^ 

mmtim. miwmm^b^nmmz 

5X0fi3f-7T±mflltov^T. ®%<ry&\n*(r>#y 

t< yfvA* {ftb 02 o<oaf*i2 0 2 ) 
Miz, m8mtzxmztimi<7>*mmbm2 

1 0 0 1 5 ] zzx. i-v7±.m#m%.-mt>>e>% 

Bnim ( a ) , ( b ) WV^^K^V^fflV^n* 

mm) -*+v7±mm-+ {%2mmm 

( b ) ^i*^7r^2^ism#«fii- (« 10* 

mL±m2v>w&7i>-y 
ztimi<r>mmbm2<mmmi. mm^zn 
xyriyyvivx-hh. ziiut. *mmv7<r) 

httmnx. m%<r)mz-Mtixi>mn#yT< 
yyvj^zitKxmHzmK & * . 

[ 0 0 1 6 1 ^rfc\ ft 10l»ft9fcft2<9tHg#fc 

jSS*i4ii:36«-Jia4U\ fit, 8n<9«jS7V 
-y fc®2 OtaiM^T'W-ywgmfc 
f 77*^jiOSfifcBEfCfc^, f-y7*±WM»£ft 
*i=5rv ^of - 7 riftft t ft 3 <rm&mit IX 
W&izzhbnrv-y^iiipkmiZ-frfcffi&b 

thzbmwmvhi .n*). mm < a > $• 

<oi5£oft2<oijiru-y0S^Sl5k:^t, s ± 
l»R (b ) SrSffli-S^fcJi. 7rwftl 

tsittos. %3<v&mmt>. mmz\t#yT 
vsyvA^bthzbifixzh. 
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mmmm mm* vrimiznm-im 
nmmmm 1 <mmwmi o i>*t*iz 

aW&kbtlfriz^Xte. tm&l-vTWWm* 

I o o 1 8 3 -n. *vr±.mm*5.^izmm£& 
®x-mimz*miz:bm®x't>i. titt 
-nnm&&& txf-y riM&oQnm i omsm 

imm?v->£mi. mm®zmixm2 

at m\rt%2 omru-ymmtz z.ttfx-% 
ft. ftmtuzmwmmmtit. m.<r>mwf 
tiz t x-z zmm^mx-fmtfct timtx-bti 

fc®'>x2m\zixrzi. o ^i-yrmwmmm 
mx-tii. 

i o o i 9 1 *m&ami~"/ r±mm\t. 

wftix-foixi>i\,\ +v7m#mmmz%i 
xwv?vy?*mM*temx v*z?tomiz 

*?xmtt&. mMxvwt. *m£&^xi'v 
?mvfm®&mtixm&mx'hh. ztm, 

tcKKzibx-. mm&tzmiw&mnmm 
±itt, mmomfrtmtbiiiztizii. 

[0020] ftfc, H2^®7V-y<9 W T*JY<r> 

ttiz^xwmth. *mx-a. fH2ffMMru- 
miizxim ifc v ^ <y r±.mm <} miii* -y rmm 

<?>*<VHm!l<?>MZ®r>Xft&tli&1tm. %2<F> 

wmru-y(o-mmti-®<7m<oMz%i-?xM 
comtzxi-f^mfiimmtht:*)^ mm 

&*l / z®^X±M&mm&2iiX^&ZtmiiZl& 

art* 4. ±£es» t mw<r>m$comt«?g: $ ko 

wctt, »lc|Rfe8*ift(»«)Ttt*v\ 
[0021] d ZXmomifr**/ *r- 

m&mmm^xwtth z t m% h . 



rmmnzwkfhiMt m^rzi-kzizmazti 

ft. U»U 1$Ufii* t ^V^y7'±1®*»(i>J!gV^^ 

Timmiz-nm&ztiwx; *vy±m>mfrh 
m&wmmamm^wmntSimzmix 

[0022] 

imam} ^BB^ftw^naMfc^v^, m 
w-ft. 

[Q023] ntagii 

x. m9aximi ozmizpmwti. S9t 
a. -t&;b*>^ vrmm±.t l zt5^xmm2<7>mi.iz 

£*)]8ffiZtLt:WM?l'-> (PP) 2p, ^yvr 
v-y (GP) 2gfcJ:tf-«Wi*H82s l fc*tU¥ 
8ftf-<y71 0<Df^ffi*iMfc8astft*-y7±f|ffil 
ltf-efi-fftW-t-tfyT-r y/fcj; i)S^$n3tt<7) 
Tfcft. *4PWB»»*Tt4» W&TV-y (PP) 2 

p, ^ynrw-y (gp) 2g, 

ft. ¥Stt*-y71 0O€IBHiif£& ±iBf-y7°± 

mil i **tt*wic*y7jjwMii 2*qg)S§fi 

[0024] 0^$*ift09m «wt-9t»»)adf- 
vr±«ii i bmi-v7±.mmi 2bm\m 
m®izm?zi-vy/mmmv4*i 3tm*x 
mmizxmzti. %t»£+v7±mkmi2t± 

mmru-y ( p p > 2 P bm2<nm&mzm 
timm/p p^!7>f \ 1 4 jffl^T^assifcTgf 

H«**fclJWl» ±E^HrW-y2pJi^-y7lS 
^<rmfmbLXWfc%iiX\^. LttifinX. ± 

wmm/p pisivj * 1 4 ic j: ftttosi^mit, 

i l s »*f-'yriO«)HIIBfiflrcSI***iTV^. 

\fmw&7]/-y2p<rmmb\,±, m^m^y 
pvftux-bh. 

[0025] /9>HA^K0ftdf-yr±« 

fil lfcL »3«0«Hm9lOlBitftf-'y7 , /GP|B7 

5*ffl^T/7yHTU-y (GP) 2gff)ffl& 

mzmmizxmztix^i. zzx\ /?>Kr 



(6) 



m^l 1-204688 



^xwmx-vivy-vyx M4 tzmztuz?? 

HW»S4s<0rtjra4. 

[00 26] fci^f. JJW7>F7 , l'->' (GP) 

2gfc-8Hi*fiSi2s 1 i±, tmmizmtim 

;P3<9#*fc:ti. +J8g& 1 «ojaa*^^MHS8»7 fc 
LTOA^tf-zH 8£SKS3tf£fctf>0--SHi-fi- 
a(S3i^3^firt2s 2 >#8gg3lrCi5>h 

m±xmnztixh>). zmnnmffzii^HSt. 
x^t. 

[0027] uBo<t izmmzxtui. wlj >y? 

7-1 0 fc— <6fi#H2 s t fcO^ftfeMzit'tTaii 

thztm%$>. ititf^xmm*. wccmos 

[00 2 8] la^^mWIyCy *-S>0«ftfit£ 
fcowt. Hl*v^LH10t«lilL*36»feW»t*. 

^HMW9W*m(ttlW*e=4. 0) .fcOSSJ? 
§4O0^m<Ol6iSS«ilcOPiffifc, £fc;i{fJI$35 
junrtOC u|i^*l2 k LxmztiWGwm 
KfcflllLfc. «5, JJ^ttCtt*ftK20«lttm 

k ixtfyzxmi/mtmjmmvvvi-y? 

[00 2 9] Kfc. H2fc*8fi6J:at, f 77°&1 



Lfc. f-/7Tg|giat}J:^S1g^®^*IS2 

v'x b • >t*-y*7 * F y y ^57 -f fci 9 *h.«i 

zjfe*»»tJBvvwwi«2«)'>xv hxy+yy&r 
ofc. dtf)t§3t *y7tMBWi02fc:*3fi£J: 
34Wtn'->'2p, /7yF7V-y2gi fcitf 

MMM3\z*Zti&io%rj>Yru->2gt t 
tMl0 0#mO--ftft9*2 8 t fc:Wgfi!c3*Ut. * 

is. ±£mjir^->-2pk/5>Krw-y2g 1 <n 
mm-mm2s t u, aiit*r*-;u3cos?!i 

fc. 

[0030] mz. ±.mvi?z v • w-ywmuz 
«. rvymftk&timmizth&mmxx* 

FT>-y 2 g^MM»*lilS^)B^/9>HS 
SJg4g, ±S^y7Ka8aE4c3&»feATi<l^5>' 
KSWK4 g<0§i?>fc^llIfci!$itH!fim#l82 s t O 
«IW**ffiS**«BWHME««4s. isitXlE 
^•«y7^g4 c^HBI^3i^Jb'tSiirU'-y2p«0 

«^5^^ai$-ii--5®^siism4 P -c*s. 

[ 0 0 3 1 ] fcfc. ±Ef-y7ia8B4 c<0rtSS(C»« 
tt«i^PJk L-Cfcti-JfAg^-XbSr^t. i«± 
i£G9 5 i i izm»* 77* 1 0 OIHB 

Wm*±.mk%l3:otzWZ. KbHfn5X:, 9 

«Hfcttf-yr±H*H12*WJ«S*iTVii. d^f 
vrilHWR 1 2 k LT» t ^tfiWif^ y^fiSfcJ: 

[0032] fcfc, ±E*#*f-77"l ocoi-yrim 
mi 1 k»*/V-y«4M«tt^>7-f-Vj|f^7 r -{ y 

rJdHW 121:** vr/WOWM * 1 3 

xmmizxmitz. *mmx\t, zzxuzmz 
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[0 0 3 3] <Kt, H7K»S*i4J:dfc, +v7±B 
**12fctaCH/-J'(PP) 2pfc*»*J8/PP 

iB7>r^i4fcj8^Ti»Lfc. zmwm/ppm 

>f*14iAu7>(-VeS>S. JJSMI4. ¥$tt*>y 
XftW ®LfcAu7>f^l#3>t l )tf>g£f41mm'e 

*13tf)#»<02fl§i:U:. fc«U £«>*IW>ltliBf 

[0 0 34] 08fcjp3;h.£ < l:dfc:, f->yT±« 
fill li^yf'TV-^ (GP) 2gfc£*-y7*/G 

*fc. *"r7/GPBl7<m5i:LTI4» Jt&ft6 0 

[00353 i^iafcfct^-cw-f-v^yr-f y 

/4»7Lfc>WIHHW>f-y7 , «BHt. 01 0fc*S 
FWBfe LTtt, fck ttfifcSm^e =4 . Off) 

:Ul4^n*ttfcAj^-xh««|iU K^y 
^-*b#lj»-f*fi£. fcfcitf2 00iCT*«l 

tf , 74* ■ fryf*mx>U MM>±fctAfcO"fo 
#-^iW«Lfc")» **W4M!W*iU:fcaH$ 

O-fe^Ji, ^^BGAA-7^-i/*(7)j?JHc^V^tll > 
[0036]SiM2 

*awtrtt, mm 1 1 mn+ ■> ?±mm 1 2 * 
#*>fft<Dits .011 Wi. 77-10 ottffi 

l s kf-yrJdWMI12fc*«f-vr/iWMIl7-f^rl 



BfifcTwrru-y (pp> i^fswas. 
Lfctfot. ^WMW-yri o^fflaa^Mjfifc-e^K 
*ti»-4ik*«T**J:a. Wtn^-y <pp) t 
?9>V7]s-> (GP) 0W77M4J«iHlte* 

[oo37iaaffl3 

omill^il^io^tHSgfflL^tov^, 012*# 

jri/w^ws**. 01 2\t. mm^riom 

m2ibm2*v?±mmi22bztix^i. ± 
B»if-vr±aw(«i 2 1 wi. mimmnmi 

OljlSTW-yPP! ^&$t£ -yT/PPlSI 
74*14jW*tB&h.TV**. 
[ 0 0 3 8 3 ±fBH2*>y rJJMW 1 2 2fc 
14, !2tMinfl l,,#f-*7/**«ro7-r* 

1 3?«8$*U 3£>t^S&2^>y7±#tt$12 2<0 
MJSa5* i 'c.(4C*l5:S2^®!S7 , V-yPP 2 ^Jglgt 
*fc*tf)f-v7/PPHl7>f*l 4jWWJS*ITV^«. 

mi o *imt* *wfri7 1 otftttonfrt 2 

[00391^1^4 

01 314, ¥»*f»y71 Otf>mfiiIJ?!lffi**-f0-C& 
S . £<0Wfc8WC, iJSm 1 ^ «y T±»WI 1 2 lfc 

»/9yKflW«ii i a *fc»2^»r±aww 

1 2 2t(4S}®«^lgl 1, *<*H«lf-yr/»«c 
«B7>f-V13TiMI**iTV^. JJE»lf-7r±» 
{Mil 2 l<OMW5*>fel4;ilS:/5yh'ri/->'GP 

ti. 4fc±TO2f-7rJdWWKl2 2«PM»4»fel4 
iiitWrriz-yp P^^t-S^^f-yT/P P 

[00401 4*4««fcJ;Wjf . WK0»t^y¥ 

&tt*ti?M*t&#yT4 yfvA^ffsmA y 
48. ^OttWcfiviTtt, (pp) 

^yHTW'-y (gp) ffwm^m^m^f7\ 
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